Upregulation of cystathionine-γ-lyase/hydrogen sulfide pathway underlies the celecoxib counteraction of cyclosporine-induced hypertension and renal insult in rats.
We recently reported that celecoxib, a selective cyclooxygenase-2 (COX2) inhibitor, counteracts the adverse circulatory and renal actions of cyclosporine (CSA). Despite the seemingly advantageous nature of this interaction particularly in clinical settings that necessitate the combined use of the two drugs such as immune-related arthritis, the underlying mechanism remains elusive. This prompted us to test the hypothesis that the facilitation of the cystathionine-γ-lyase (CSE)/hydrogen sulfide (H2S) signaling accounts for such favorable effects of celecoxib on CSA nephrotoxicity. The data showed that the 10-day co-treatment of rats with celecoxib (10 mg/kg/day) ameliorated the hypertensive and biochemical and renal structural damages caused by CSA (20 mg/kg/day). Celecoxib also reversed the CSA-evoked (i) reductions in the tubular and glomerular protein expression of CSE and levels of H2S, prostaglandin E2 (PGE2), and total antioxidant capacity (TAC), and (ii) increases in inflammatory (tumor necrosis factor-α, TNF-α), fibrotic (transforming growth factor-β1, TGF-β1) and apoptotic (caspase-3) cytokines. These celecoxib effects disappeared when rats were treated concomitantly with the CSE inhibitor DL-propargylglycine (DL-PAG), indicating the importance of the CSE-derived H2S in mediating the renoprotective action of celecoxib. This view is bolstered by the observation that the beneficial hemodynamic and renal actions of celecoxib were replicated after supplementation of rats with sodium sulfide (Na2S, H2S donor). Together, the increased abundance of renal CSE and H2S and subsequent dampening down of inflammatory, fibrotic, oxidant, and apoptotic pathways play pivotal roles in the capacity of celecoxib to compromise the troublesome hypertensive and nephrotoxic insults caused by CSA in rats.